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Mental health in ‘low-to-moderate risk’ preterm, low birth weight and small for gestational age 
children at 4-5 years: The role of early maternal parenting. 
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Abstract 
 
Objectives: The majority of children born preterm, low birth weight or small for gestational age are 
born with low-to-moderate risk (LTM), yet most research focuses on the high-risk group. Little is 
known about whether children with LTM perinatal risk are at greater risk of mental health problems, or 
the role of early maternal parenting in determining these outcomes.   
 
Methods: Longitudinal data were from a large nationally representative Australian cohort of 5,000 
children, aged 0-1, 2-3 and 4-5 years of age. Participants were 354 children with LTM perinatal risk: 
born 33-36 weeks, with birth weight 1,501-2,499 grams, or born between the 1st and 10th percentile for 
gestational age; and 2,461 children in the normal birth weight, term comparison group. Child mental 
health was measured by mother-report on the Strengths and Difficulties Questionnaire (SDQ). 
Parenting irritability, warmth, self-efficacy, maternal separation anxiety and overprotective parenting 
were measured when children were age 0-1 and 2-3.  
 
Results: Parents in the LTM perinatal risk group were more likely to experience parenting difficulties 
on 1 of 8 parenting measures (irritable parenting at age 0-1) when adjusting for socio-demographic 
differences (OR = 1.43; 95% CI = 1.05, 1.95, p<0.02). This group difference was no longer apparent by 
age 2-3. Compared to healthy-term peers, there were small increases in Emotional Symptoms and Total 
Difficulties on the SDQ for the LTM perinatal risk group at age 4-5. When accounting for maternal-
specific and socio-demographic factors, LTM perinatal risk group continued to predict Emotional 
Symptoms but not Total Difficulties at age 4-5.  
 
Conclusions: Children with LTM perinatal risk had a small increased risk for emotional difficulties but 
did not differ significantly in their risk for generalized mental health problems from other children of 
similar social backgrounds. These findings support a biological and socio-economic, rather than 
parenting, pathway to psychological risk in children born with LTM perinatal risk. 
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Advances in neonatal care and technology have seen marked improvements in the survival of 
children born with perinatal risks; those born preterm (<37 weeks gestation), low birth weight 
(<2500g) or small for gestational age (<10th percentile)1. Overall, these children have more 
developmental difficulties in later life than their healthy-term peers, particularly in terms of behavioral 
and emotional problems2-7. However, the majority of children born with perinatal risk do not develop 
subsequent mental health difficulties8 and it is not clear whether these problems are experienced 
primarily by those at the extreme end of perinatal risk or are also evident for children with low-to-
moderate risk (LTM). In the current paper we use data from a large population-representative cohort of 
Australian children to compare the mental health at age 4-5 years of children born with LTM perinatal 
risk with healthy term children, and to explore the contribution of early parenting and other social 
environmental factors to mental health.  
Previous research has either followed outcomes of children born with high levels of risk, such 
as those born very/extremely preterm or low birth weight5, or has not discriminated between high 
versus low-to moderate risk cases3-4. However, the majority of infants born with perinatal risk are low-
to-moderate risk, making them an important group to consider from a public health perspective. The 
LTM perinatal risk group also represents a somewhat different population from those born at high risk. 
They tend to have had fewer medical complications, shorter periods of hospitalization and less severe 
neurological outcomes than their higher-risk counterparts9. There is some evidence that children born 
with LTM perinatal risk have poorer outcomes than healthy term children for behavior problems10, 
school functioning11-13, and specific cognitive14 and neurological problems9, 15. However, other studies 
report small or no differences16-18. Overall, few studies have examined the LTM group in isolation from 
those with higher perinatal risk, and only three have examined mental health outcomes10, 16, 18, of which 
just one found differences between children with LTM perpinatal risk and healthy term controls10.   
The high-stress context of perinatal risk may affect parents’ early engagement with their child 
and be associated with increased irritability in parenting, reduced parenting consistency and warmth, 
greater maternal separation anxiety and overprotective parenting19-20. Thus, it is possible that increased 
mental health problems in children with perinatal risk reflect a differential exposure to parenting 
difficulties. In preterm/low birth weight children, responsive, nurturing care is associated with adaptive 
social behavior, while less warm and more irritable parenting interactions predict child behavior 
problems19-21. However, it is unclear whether children with perinatal risk are more likely to be exposed 
to these parenting practices than healthy term children from similar family circumstances. The risk for 
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poor birth outcomes, later developmental difficulties and parenting difficulties are all shaped by family 
socioeconomic and maternal characteristics. Numerous factors, such as socio-economic position, 
family structure and home environment, have been identified as important in determining long-term 
outcomes for children with perinatal risk6, 22-23. There is also evidence that maternal-specific factors, 
such as mental health, social support and life-stressors, influence maternal parenting and child 
outcomes in the context of perinatal risk21, 24-25. The independent contribution of parenting and these 
other contextual factors has received little attention for children with LTM perinatal risk.  
The current study addresses these limitations using data from the infant cohort of the 
Longitudinal Study of Australian Children (LSAC). This study provides a rare opportunity to examine 
children with LTM perinatal risk, as this group is often not included in specialist perinatal birth 
cohorts. We focus on children born with LTM perinatal risk in terms of prematurity, birth weight and 
size for gestational age (i.e., excluding those born very preterm, very low birth weight or <1st percentile 
for gestational age) to answer the following questions: (1) Do the mothers of LTM perinatal risk 
children differ in their parenting practices from mothers of term infants? (2) Do children with LTM 
perinatal risk have an increased risk of generalized or specific mental health problems at age 4-5 
compared to healthy-term peers? (3) Do differences in parenting account for the differences in mental 
health outcomes between LTM perinatal risk and term infants?  
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Method 
 
Design 
LSAC is a nationally-representative study of children’s growth and development26-27. Children 
from the Medicare Australia database were selected in a two-stage cluster sampling design. Current 
study data were from the birth (B) cohort across three waves; when children were 3-19 months (Wave 
1, N=5,107), 2-3 years (Wave 2, 98% retention), and 4-5 years (Wave 3, 86% retention from Wave 1). 
Of the contactable infants selected, 5,107 took part in 2004 (64% response rate). Data were collected 
via maternal face-to-face interviews and self-report questionnaires.  
 
Participants 
The current study sample was biological or adoptive mothers with complete LTM perinatal 
risk and parenting data. Missing data were mainly due to low response rates on the self-report 
questionnaire (Wave 1 = 85%; Wave 2 = 77%; Wave 3 = 87%)28. Infants were classified as ‘LTM 
perinatal risk’ if they were born preterm (<37 weeks gestation), low birth weight (LBW; <2,500g), or 
small for gestational age (SGA, <10th percentile according to gender and gestational age, using 
Australian national birth weight percentiles 1991-199429). Children with ‘high’ perinatal risk on any of 
the three measures were excluded (N = 65; born < 1500g, < 32 weeks gestation, or weight for 
gestational age < 1st percentile). The final sample consisted of 2,815 children: 354 with LTM perinatal 
risk, and 2,461 with ‘no perinatal risk’.  
 
Measures 
Child mental health problems (Wave 3) 
Children’s mental health at Wave 3 (age 4-5) was measured by mothers’ reports on the 25-
item Total Difficulties scale of the Strengths and Difficulties Questionnaire (SDQ, UK version for 3-4 
year olds)30. Items rated on a 3-point scale assessed children’s emotional symptoms, conduct problems, 
hyperactivity/inattention, and peer relationship problems, with high internal reliability (α=0.81). The 5 
subscales (Prosocial Behavior, Conduct Problems, Hyperactivity/Inattention, Emotional Symptoms or 
the Peer Relationship Problems scales) and the Total Difficulties scores were used in analyses.  
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Parenting practices (Waves 1 and 2) 
Irritable parenting was measured with 5 items (10-point scale), assessing the frequency of 
hostile behaviors and feelings toward the child31 (W1 α= 0.81; W2 α=0.99).  Parenting warmth was 
assessed using 6 items addressing the frequency (5-point scale) with which mothers displayed warm 
affectionate behaviors toward their child (W1 α= 0.79; W2 α=0.84). Parental self-efficacy was 
measured using 4 items assessing confidence in specific tasks associated with caring for an infant at 
Wave 1 (e.g., “I feel that I am very good at calming this child when he/she is upset or crying”, 10-point 
scale; α= 0.77), and an older child at Wave 2 (e.g., “How often do you think that this child’s behavior 
is more than you can handle?”, 5-point scale; α=0.75).  Maternal separation anxiety (Wave 1 only) was 
measured using six items from the Maternal Separation Anxiety Scale32-33 (e.g., ‘I worry when 
someone else cares for my child’, 5-point scale; α=0.84). Overprotective parenting (Wave 2 only) was 
measured using 3 items asking mothers how often they try to protect the child from life’s difficulties, 
put this child’s wants and needs first, and feel upset leaving the child with other people (5-point scale; 
α=0.51). Parenting scores were scaled sums computed when there were no more than 1 or 2 items 
missing for 4- or 5-item scales respectively. Given that these data were highly skewed (and remained 
so even after transformation), the variables were dichotomized at the 80th percentile to distinguish 
mothers with low/moderate versus high parenting difficulties, i.e., low warmth and self-efficacy, and 
high irritability, separation anxiety and overprotective parenting34.  
Other included measures of family social environment, infant characteristics and maternal 
characteristics and the wave(s) of measurement are summarized in Table 1. 
 
Statistical analyses 
All analyses were weighted for non-response, the unequal probability of selection into the 
sample and the multi-stage, clustered sampling design. Analyses were conducted using Stata 12.035. 
Infant, maternal and social environmental factors were summarized and perinatal group differences 
tested using logistic and linear regression analyses. To test the first research aim, logistic regressions 
were performed to compare unadjusted and adjusted associations between perinatal group and 
parenting outcomes across Waves 1 and 2. Multiple regression tested perinatal group differences on 
subscales of the SDQ (Aim 2). Subsequent analyses were only conducted with subscales showing 
significant group differences. For parenting practices with significant group differences, multiple linear 
regression analyses were performed to investigate the relative contributions of LTM perinatal risk and 
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parenting to child mental health problems at age 4-5 (Aim 3). All regression analyses controlled for 
adjusted age of child at Wave 3 and gender. Moderation effects were tested using multiple linear 
regression analyses, examining whether interaction terms predicted outcomes over and above 
individual main effects. Mediation models were tested using the four-step method and the Aroian 
version of the Sobel test suggested by Baron and Kenny36. All results are presented as odds ratios (or 
unstandardized regression coefficients) with 95% confidence intervals. All tests were 2-tailed and p 
values <0.05 were regarded as statistically significant, as analyses were mainly focused on comparing 
the magnitude of group differences37.  
POST-PRINT incorporating revisions based on reviewer comments. Published in 
J Am Acad Child Adolesc Psychiatry 2012;51:313-23. 
8 
 
Results 
 
Sample characteristics by LTM perinatal risk  
There were significant group differences between included participants and those excluded 
due to missing data. At Wave 1 excluded participants were twice as likely to be young mothers, be in 
the least advantaged group for socio-economic position (SEP), be from single parent households and to 
speak English as a second language at home. Excluded mothers also had fewer years of education, 
were less likely to be employed, more likely to report stressful life events, and had higher maternal 
distress (for all analyses, p < 0.01). While there was no significant difference in attrition across the 
LTM perinatal and no perinatal risk groups, the magnitude of the differences between included and 
excluded participants was larger for the LTM perinatal group for maternal education (p = 0.01) and 
single parent family (p = 0.03), indicating greatest attrition of the most disadvantaged participants 
within LTM perinatal risk group.  
Characteristics of the full included sample by perinatal and no perinatal risk group are shown 
in Table 2, with sample proportions and p-values for group comparisons. Compared to the no perintatal 
risk group, children in the LTM perinatal risk group were more likely to have been conceived with 
assisted reproductive technology, and to have received intensive care and ventilation after birth. They 
were also more likely to be the first born child, to be a multiple birth and to be rated by their mothers as 
having poor global health at Waves 2 and 3. There were equal numbers of boys and girls between the 
groups, and the mean actual age of children did not differ. There were some key group differences by 
socio-demographic status. The LTM perinatal risk group had much higher representation in the most 
disadvantaged group by SEP, and lower representation in the most advantaged SEP group, which 
remained consistent across the three waves. They were also more likely to be from single mother 
households, and their mothers were less educated and more likely to smoke at Waves 1 and 2. There 
was a small association between perinatal risk and disadvantaged neighborhood environment measured 
by the Socio-Economic Indexes for Areas (SEIFA) at Wave 1, which was no longer apparent by Waves 
2 and 3.   
 
Parenting practices by perinatal risk 
Table 3 presents adjusted and unadjusted odds ratios with 95% confidence intervals for 
perinatal group differences across the parenting variables. In the unadjusted logistic regression, there 
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were significant group differences for 2 of the 8 parenting variables. Mothers in the LTM perinatal 
group were more likely than mothers in the no perinatal risk group to report high irritable parenting at 
Wave 1 and high overprotective parenting at Wave 2. These group differences remained in the adjusted 
analyses for irritable parenting at Wave 1 only.  
 
Predicting mental health problems at age 4-5 
Children in the LTM perinatal risk group had higher mean scores for Total Difficulties on the 
SDQ at age 4-5 (LTM perinatal risk: mean = 8.29, sd = 0.93; no perinatal risk: mean = 8.17, sd = 0.84; 
p = 0.05). There was a significant difference on one of the five subscales, with the Emotional 
Symptoms scale showing small to moderate perinatal group differences (LTM perinatal risk: mean = 
1.33, sd = 0.33; no perinatal risk: mean = 1.28, sd = 0.29; p < 0.01). 
Table 4 presents regression coefficients with 95% confidence intervals across two sets of eight 
unadjusted and adjusted multiple regression models. In the unadjusted model, LTM perinatal risk group 
membership predicted Total Difficulties on the SDQ at age 4-5 (model A1), and while slightly reduced, 
continued to show evidence of predicting child outcomes when Wave 1 irritable parenting was added 
(model B1). A small graded effect was evident when adjusting for maternal smoking in pregnancy: the 
association between LTM perinatal risk and Total Difficulties was still evident even after adding Wave 
1 irritable parenting to the model, but was reduced and non-significant (models A2, B2). However, 
when maternal specific factors (psychological distress, stressful life events and social support; models 
A3, B3) and socio-demographic factors (mother’s age at birth, SEP, neighborhood disadvantage, 
language other than English spoken at home, single mother family, mother unemployed; models A4, 
B4) were added in the final adjusted models, LTM perinatal risk group membership no longer 
predicted Total Difficulties at age 4-5 either with or without the inclusion of irritable parenting. Wave 1 
irritable parenting remained a significant predictor of children’s mental health problems in all adjusted 
models. In comparison, LTM perinatal risk group membership predicted Emotional Symptoms on the 
SDQ at age 4-5 in all of the unadjusted (model A5) and adjusted models (models A6-8); and continued 
to contribute significantly to models, even when irritable parenting at Weave 1 was added (models B5–
8). Sensitivity analyses including all possible covariates from models 5–8 revealed no significant 
differences to the output from the level 4 and 8 models. 
To further examine the effect of parenting on the relationship between LTM perinatal risk and 
child outcomes, formal mediation and moderation models were tested. For Total Difficulties, mediation 
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was not tested given that the relationship between LTM perinatal risk and Total Difficulties was non-
significant after accounting for maternal and social factors. There was no evidence that irritable 
parenting at Wave 1 moderated the relationship between LTM perinatal risk and Total Difficulties 
(regression model: LTM perinatal risk, p = 0.12; irritable parenting, p < 0.001; interaction term, p = 
0.89). Although there was a direct effect of LTM perinatal risk on Emotional Symptoms, this 
relationship was not significantly mediated (p = 0.06) or moderated by Wave 1 irritable parenting 
(regression model: LTM perinatal risk, p = 0.12; irritable parenting, p = 0.04; interaction term, p = 
0.26).   
 
Sensitivity analyses  
Gender effects were tested by rerunning analyses stratified by girls and boys. While all 
findings for boys were consistent with the combined analyses, LTM perinatal risk did not predict Total 
Difficulties or Emotional Symptoms at age 4-5 for girls. However, a formal test of moderation revealed 
no significant gender interactions (for all variables and interaction terms p>0.1). Sensitivity analyses 
were also conducted with the Table 4 models to examine the effects of (1) dichotomising parenting 
variables at a more stringent cut point (85th percentile), (2) using Wave 2 and 3 maternal/socio-
demographic variables for adjustment, and (3) using a derived parenting index (created from all 8 
measures of parenting practices) in place of irritable parenting at Wave 1. In all cases, results did not 
significantly change from the models presented above. Analyses were also rerun separately for each of 
the three perinatal risk subgroups: low-risk low birth weight (N = 89), preterm (N = 146) and small for 
gestational age (SGA, N = 217).  Effect sizes for the differences between low-risk and non-risk groups 
were equivalent to the combined LTM perinatal risk group analyses; however, small sample sizes 
meant the group differences were only statistically significant for the SGA group.  
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Discussion 
 
Compared to healthy-term peers, there were small increases in mother-reported child 
Emotional Symptoms and Total Difficulties for the LTM perinatal risk group at age 4-5. These 
differences disappeared on the Total Difficulties scale when maternal specific factors and the social 
environment were accounted for. LTM children were not at greater risk on the Prosocial Behavior, 
Conduct Problems, Hyperactivity/Inattention or the Peer Relationship Problems scales. These findings 
suggest that children with LTM perinatal risk have a specific vulnerability for emotional difficulties but 
do not differ significantly in their more generalized mental health compared to other children of similar 
social backgrounds. The findings from this study support both a biological and an environmental 
(socio-economic context) pathway to mental health difficulties for children born with LTM perinatal 
risk.  
One significant difference was found across the eight measures of early parenting practices, 
when adjusting for socio-demographic differences between the groups. This finding suggests that 
mothers of children with LTM perinatal risk generally do not parent differently, although they 
displayed increased levels of irritability in their child’s first year of life. Differences in children’s 
scores on the Emotion Symptoms subscale at 4-5 years suggest there may be specific emotion-
processing difficulties related to early biological system impairment, such as possible 
alteration/disruption of hypothalamic-pituitary-adrenocortex (HPA)-axis functioning38-39. It is also 
likely that other contextual variables also contribute to, or exacerbate, any underlying biological system 
impairment associated with LTM perinatal vulnerability. Due to differential attrition, socio-
economically disadvantaged participants were underrepresented across both groups, but particularly in 
the LTM perinatal risk group. The findings present a picture of early increased parenting stress and 
social-economic disadvantage in the LTM perinatal risk group, which is consistent with previous 
research22-23. It is possible that the higher prevalence of maternal smoking in pregnancy and at Wave 1 
in the LTM perinatal risk group reflects group differences in socio-economic position; but may also 
reflect greater stress associated with having a child with perinatal complications. This theory is 
supported by higher rates of stressful life events and inadequate social support amongst mothers in this 
group at Wave 1. Maternal stress may also account for higher parenting irritability for these mothers in 
their child’s first year of life. There is substantial research evidence that stressful events are predictive 
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of irritable parenting practices in the context of socio-economic hardship and/or medical complications 
around birth40-41.  
To date just three other studies have specifically examined behavioral/mental health problems 
in children with LTM perinatal risk; only one of which found evidence for increased risk. The first 
found a 70% increased risk for hyperkinetic disorder for children born with gestational ages 34-36 
weeks, and a 50% increased risk for children with birth weights 2500-2999g, when adjusting for 
socioeconomic status, family history of psychiatric disorders, conduct disorders, comorbidity, and 
maternal smoking during pregnancy10. This study used Danish longitudinal register data; children’s 
ages at the time of diagnosis were not specified but may have ranged from early childhood to late 
adolescence, and analyses did not control for single family status, parental education, ethnicity, or 
maternal-specific factors, such as social support and experience of life-event stress. The remaining two 
studies did not find increased risk for behavior problems in low-risk low birth weight18 and late preterm 
children16, which was consistent with the adjusted models for Total Difficulties in the current study. It 
is important to note that both the latter studies and the current study had significantly smaller samples 
but adjusted for a more extensive list of possible cofounding variables than the Danish study. It is also 
likely that relationships between perinatal risk and other maternal and social risk factors are 
bidirectional; given that the risk for perinatal complications are increased in the context of a range of 
maternal biological, socio-demographic, behavioural and psychological factors42-44. 
Much of the existing knowledge about perinatal risk comes from studies which have followed 
birth cohorts over long periods of time. A primary limitation of this design is the differential attrition of 
the most socially vulnerable participants within the healthy term comparison groups8. While the LSAC 
study had similar bias, the application of weights and the fact the sample was drawn from an 
Australian-wide, representative group reduced this bias. Measures in the current study were brief self-
reports and we only examined maternal parenting practices. While not the focus of the current paper, 
all parenting measures examined predicted children’s mental health difficulties at age 4-5 years, 
indicating that these brief measures are capturing key behaviors of concern. Nonetheless it will be 
valuable for our findings to be replicated with more sophisticated, observational measures of parenting. 
Our analyses did not include paternal parenting measures, and this may be an important area for 
exploration in future perinatal research45. Finally, our study examined a very specific subpopulation of 
all children born with perinatal risk, and cannot be more widely generalized to preterm, LBW and SGA 
populations. There are both advantages and disadvantages in using a combined LTM perinatal risk 
POST-PRINT incorporating revisions based on reviewer comments. Published in 
J Am Acad Child Adolesc Psychiatry 2012;51:313-23. 
13 
 
group. The use of a combined group does not allow an examination of probable differences in etiology 
and biology of the three perinatal risk subgroups. However, by combining three subtypes of perinatal 
risk into a single group, the current study was able to investigate overall effects of LTM perinatal risk. 
Given the much incidence higher rates of low-risk perinatal events, this is an important step in 
determining the long-term public health impact of perinatal risk.  
Overall, these findings support both a biological and an environmental (socio-economic) 
pathway to mental health difficulties for children born with LTM perinatal risk. Compared to healthy-
term peers, there were only small increases in mother-reported child Emotional Symptoms and Total 
Difficulties for the LTM group, which for the latter were no longer apparent once socio-economic 
factors were accounted for. These findings have important clinical implications; they suggest that 
although this group of children have comparatively good functioning overall, they may require 
increased surveillance in terms of their emotional development. It is possible that at later 
developmental stages, an emotion-processing deficit may result in emerging social and emotional-
based psychopathologies. As only the fourth study to examine psychological outcomes in a low-to-
moderate perinatal risk group, further prospective studies are required to determine longer-term 
developmental outcomes in this population. Finally, early group differences in mothers’ irritable 
parenting and indicators of parenting stress (maternal smoking, life event stress and social support) 
which disappeared by the time children were 2-3 years old, suggest that intervention efforts should 
focus on the first year of life, and in particular on strategies for providing parenting support and 
reducing maternal stress.  
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 Table 1: Measurement of sample characteristics for social environment, infant and maternal variables.  
Construct Age Measure(s) 
Social environment    
Family demographics 0-1, 2-3, 4-5 Primary language at home; family type (single mother 
family). 
Socioeconomic position 
(SEP) 
0-1, 2-3, 4-5 Derived from household income, parent education and 
occupational prestige46; continuous measure divided into 
25th percentiles.  
Socio-economic indexes 
for areas (SEIFA) 
0-1, 2-3, 4-5 Ranked measure of Australian geographic areas based on 
rates of low income, low educational attainment, and high 
unemployment.  
Infant characteristics   
Perinatal data 0-1 Assisted reproduction technology used to conceive; first 
born/siblings, ventilation or intensive care required after 
birth, type of birth, multiple birth, infant gender, and birth 
weight/gestational age. 
Age (months) 0-1, 2-3, 4-5 Actual (chronological) age collected; corrected age 
calculated using chronological age and weeks of gestation. 
Health 0-1, 2-3, 4-5 Special health care needs (whether any medical or 
behavioral condition(s) of at least 12 months duration 
requiring additional care); infant/child global health (1 
item).  
Maternal characteristics   
Demographic data 0-1, 2-3, 4-5 Age, country of birth (Wave 1 only); maternal education and 
current employment status. 
Psychological distress 0-1, 2-3, 4-5 Kessler-6 (K6): measures the frequency of symptoms over 
the previous four weeks47-48.  A low threshold of ≥ 8 was 
used to identify those with any significant psychological 
distress, including symptoms of depression and anxiety. 
 Distress during pregnancy (W1 only), 1-item. 
POST-PRINT incorporating revisions based on reviewer comments. Published in 
J Am Acad Child Adolesc Psychiatry 2012;51:313-23. 
18 
 
Social support 0-1, 2-3, 4-5 1-item: “overall how do you feel about the amount of 
support or help you get from family or friends living 
elsewhere?” 
Maternal smoking 0-1, 2-3, 4-5 1-item “How often do you currently smoke cigarettes?” 
Maternal smoking during 
pregnancy 
0-1 1-item “During the pregnancy with the study child, did you 
smoke cigarettes?” 
Stressful life events 0-1, 2-3, 4-5 Modified, 13-event version of the Stressful Life Events 
Index49. 
Note: α = Cronbach’s alpha 
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Table 2: Study characteristics: Proportions for low-to-moderate (LTM) perinatal risk (N=354) and no perinatal risk (N=2,461) groups, across 3 waves. 
 Wave 1: 3-19 months Wave 2: 2-3 years Wave 3: 4-5 years 
 LTM 
perinatal  
Non-
perinatal 
 p 
LTM 
perinatal 
Non-
perinatal 
p 
LTM 
perinatal 
Non-
perinatal 
p 
Socio demographic          
 Mother less than 25 years of age 0.09 0.08 0.71 – – – – – – 
 Mother not born in Australia 0.18 0.17 0.64 – – – – – – 
 Single mother household 0.10 0.06 0.03 0.13 0.08 0.03 0.16 0.11 0.02 
 Language other than English spoken in home 0.14 0.11 0.09 0.14 0.11 0.13 0.10 0.09 0.72 
 SEP – least advantaged^ 0.23 
 
0.15 
 0.01 
0.24 0.16 
<0.01 
0.25 0.18 
0.01 
 SEP – most advantaged^ 0.26 0.32 0.25 0.30 0.24 0.30 
 SEIFA (increasing advantage), mean 1005.31 1012.91 0.03 1007.65 1010.40 0.48 1014.78 1016.51 0.64 
 Maternal Education < Year 12 0.29 0.24 0.05 0.29 0.24 0.03 0.29 0.24 0.02 
Perinatal factors          
 Intensive care after birth 0.42 0.12 <0.001 – – – – – – 
 Ventilation required after birth  0.11 0.03 <0.001 – – – – – – 
 Assisted reproductive technology 0.11 0.06 <0.01 – – – – – – 
 Multiple birth 0.17 0.02 <0.001 – – – – – – 
Infant characteristics          
 First born 0.55 0.40 <0.001 – – – – – – 
 Male 0.54 0.51 0.28 – – – – – – 
 Actual age (months), mean 8.70 8.81 0.48 33.74 33.78 0.81 57.35 57.47 0.43 
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 Corrected age (months), mean 8.11 8.63 0.001 33.14 33.60 0.01 56.76 57.29 0.001 
 Special health care needs (binary) 0.08 0.05 0.09 0.13 0.11 0.33 0.18 0.14 0.09 
 Global health rated poor/fair (by mother) 0.04 0.02 0.06 0.04 0.02 0.05 0.04 0.02 0.05 
Maternal psychosocial factors          
 Psychological distress (K6) 0.12 0.11 0.55 0.07 0.08 0.86 0.10 0.09 0.58 
 Distress during pregnancy 0.21 0.16 0.07 – – – – – – 
 Inadequate social support 0.12 0.08 0.07 0.16 0.16 0.10 0.13 0.11 0.33 
 Maternal smoking in pregnancy, any 0.23 0.14 <0.001       
 Current maternal smoking, any amount 
current 
0.26 0.17 <0.001 0.24 0.16 0.001 0.18 0.19 0.97 
 Three or more stressful life-events 0.42 0.34 <0.01 0.13 0.12 0.63 0.09 0.08 0.31 
 Mother currently employed and working 0.40 0.43 0.44 0.50 0.55 0.12 0.61 0.63 0.55 
Note: p-values are from logistic or linear regression, or chi-square analyses (when comparing three groups). SEP=socio-economic position; SEIFA= Socio-economic indexes for areas. 
^ Comparison group: SEP group middle 50%, chi-square analyses used to compare three groups; Note: SEP quartiles were calculated using the whole sample from the Longitudinal Study 
of Australian Children, so that the final sample used in these analyses were overrepresented in advantaged SEP group. 
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 Table 3: Multiple logistic regression analyses showing odds ratios for parenting difficulties across Waves 1 for the low-to-moderate (LTM) perinatal risk group. 
 LTM perinatal risk 
 Unadjusted Adjusted^ 
Outcomes (20% risk group)a OR (95% CI) p OR (95% CI) p 
Low parenting warmth, Wave 1 0.94 (0.68, 1.30) 0.72 0.99 (0.68, 1.42) 0.94 
High irritable parenting, Wave 1 1.43 (1.10, 1.86) 0.007 1.43 (1.05, 1.95) 0.02 
Low parenting self-efficacy, Wave 1 0.88 (0.65, 1.19) 0.39 0.91 (0.64, 1.29) 0.58 
High maternal separation anxiety, Wave 1 0.95 (0.69, 1.32) 0.78 0.85 (0.58, 1.25) 0.41 
Low parenting warmth, Wave 2 0.73 (0.53, 1.01) 0.06 0.72 (0.50, 1.05) 0.09 
High irritable parenting, Wave 2 1.09 (0.82, 1.44) 0.56 1.30 (0.94, 1.79) 0.11 
Low parenting self-efficacy, Wave 2 0.91 (0.66, 1.24) 0.54 0.85 (0.59, 1.24) 0.40 
High over-protectiveness, Wave 2 1.51 (1.06, 2.14) 0.02 1.27 (0.84, 1.91) 0.26 
Reference categories: a Non-parenting difficulties (<80th percentile cut-off) 
^ Variables in adjusted models: Male gender, mother’s age at birth (continuous), child corrected age in months (continuous), highest and lowest quartiles for socio-economic position 
(SEP) (updated each wave: compared to middle 50%), decreasing disadvantage by socio-economic indexes for areas (SEIFA), language other than English spoken at home (updated each 
wave), single mother family (updated each wave), mother unemployed (updated each wave; for high irritability at Wave 2 this was omitted from model), maternal smoking during 
pregnancy, maternal psychological distress (continuous, updated each wave), 3 or more stressful life events (updated each wave), inadequate maternal social support (updated each wave).  
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Table 4: Multiple linear regression analyses predicting mental health, using two subscales of the Strengths and Difficulties Questionnaire (SDQ) at age 4-5 years. 
  Model A Model B 
  LTM perinatal riska LTM perinatal riska Irritable parenting at Wave 1 
  Coefficient (95% CI) p Coefficient (95% CI) p Coefficient (95% CI) p 
Total Difficulties on the SDQ       
Model 1 Unadjusted^ 0.11 (0.003, 0.22) 0.04 0.10 (-0.01, 0.20) 0.08 0.20 (0.11, 0.29) <0.001 
Model 2 Adjusted for maternal smoking during pregnancy^^ 0.11 (-0.01, 0.22) 0.06 0.09 (-0.18, 0.21) 0.10 0.19 (0.10, 0.27) <0.01 
Model 3 Adjusted for other maternal-specific factors only^^^ 0.07 (-0.01, 0.18) 0.23 0.06 (-0.05, 0.17) 0.29 0.13 (0.04, 0.22) <0.01 
Model 4 Adjusted for socio-demographic factors only^^^^ 0.06 (-0.04, 0.17) 0.23 0.05 (-0.05, 0.15) 0.35 0.19 (0.10, 0.27) <0.001 
Emotional symptoms on the SDQ       
Model 5 Unadjusted^ 0.06 (0.02, 0.10)  <0.01 0.05 (0.01, 0.09) 0.01 0.05 (0.01, 0.08) <0.01 
Model 6 Adjusted for maternal smoking during pregnancy^^ 0.05 (0.01, 0.09) 0.01 0.05 (0.01, 0.09) 0.02 0.04 (0.01, 0.07) 0.02 
Model 7 Adjusted for other maternal-specific factors only^^^ 0.04 (0.001, 0.08) 0.04 0.04 (-0.0004, 0.08) 0.05 0.02 (-0.01, 0.06) 0.18 
Model 8 Adjusted for socio-demographic factors only^^^^ 0.05 (0.01, 0.09) 0.02 0.05 (0.01, 0.09) 0.02 0.05 (0.01, 0.08) <0.01 
Note: LTM perinatal risk=low-to-moderate perinatal risk. Reference categories: a No perinatal risk group 
^ All models are adjusted for child corrected age in months and child gender.  
^^ Variables in first adjusted model (from Wave 1): maternal smoking during pregnancy. 
^^^ Variables in second adjusted model (all from Wave 1): maternal psychological distress, 3 or more stressful life events, and inadequate maternal social support.   
^^^^ Variables in third adjusted model (all from Wave 1): mother’s age at birth, decreasing disadvantage by socio-economic indexes for areas (SEIFA), highest and lowest quartiles for 
socio-economic position (SEP), language other than English spoken at home, single mother family, mother unemployed.   
 
 
 
